Ciguatera, widely known fish poisoning in the southern area, has attracted many investigator's attention not only by its peculiar symptoms but also by its economical problems in utilizing the fish resource. Although a bulk of research has been devoted to species identification and geographic distribution of toxic fishes, chemical studies on the natures of toxin have started only in recent years.
HASHIMOTO1) demonstrated
that the toxic principle from a poisonous barracuda, Sphyraena picuda, is soluble in fat solvents and the cat-feeding test is preferable to mouse intraperitoneal injection which had been commonly used for routine examination on toxicity of puffer and paralytic shellfish. Later, mongoose-feeding test, mouse injection test with partially purified toxin2,3) and frog sciatic nerve test4) have been developed by BANNER et al. and HESSEL et al. By using these methods, an ether-soluble toxin was isolated from the muscle of Lutjanus bohar and designated ciguatera toxin, independently2, 4, 5, 6) Among the fishermen in Okinawa, frequent outbreaks of ciguatera poisoning have been known from old, and some of the poisonous species were described by KUDAKA7> and by WATANABE". No laboratory work, however , has been conducted.
It is very interesting that the toxicity of fish is believed by people to disappear when fishes are kept in ice for about a week, and in fact , lutjanids are used as materials for "kamaboko" and consumed widely without any hazards .
A survey on the toxic species in Okinawa and preliminary experiments on the extraction of toxin from a grouper, Epinephelus fuscoguttatus , were carried out.
The validity of story on the loss of toxicity during storage was also examined .
The present paper deals with the results of these experiments .
Experimental and Results
Materials
Twelve species of fish caught in the vicinity of Okinawa Island and believed to cause occasional poisoning were available for the experiments.
Eleven specimens among them were tested at Okinawa within a few days after catch , while the others Cats fed poisonous specimens or injected toxic extracts usually developed the following symptoms: the animals first became sluggish, sitting in arched posture.
Vomiting and in some cases diarrhea frequently appeared in a few hours. Weakness in limbs, especially in hind limbs, was observed and the cats became unable to stand or walk in right position. This state lasted fairly for a long time. In the most severe case, prostration, hypersalivation, and lacrymation followed by death were,pbserved. Generally, recovery of the intoxicated animals was very slow and they frequently died in a few weeks from loss of appetite.
As shown in Table 1 , nine specimens were found to be.toxic among thirty-eight individuals tested.
Details of the test in which the specimens were judged to be toxic are presented in Table 2 .
According to the method employed by HALSTEADs', aqueous extracts of the flesh As shown in Table 6 administration of the diffusates to cats either orally or subcutaneously caused intoxication, while the dialyzates showed no toxicity. 
Discussion
Informations given by many persons strongly suggest that the species referred to be negative in Table 1 might be toxic sometimes together with following species which were not available in this study:
Lethrinus sp., Plectropomus truncathus, Sphyraena picuda, Aleuteres criptus, Cheilinus sp., and Siganus sp. The results given in Table 4 support the fishermen's saying that toxicity of fishes disappears during storage. In the light of this phenomenon further examination would be necessary for the interpretation of the incidence of toxicity in fishes listed in Table 1 .
High incidence of toxicity was found on E. fuscoguttatus. In Okinawa this species is believed to be more poisonous than other ciguateric fishes such as red snappers, and sometimes fatal. Symptoms on cats markedly differed from those observed on cats intoxicated by a barracuda1), in which the transient paralysis of limbs and rapid recovery were far more apparent.
The difference between the toxin of E. fuscoguttatus and the ciguatera toxin obtained from L. bohar is evidenced by fractionation test. According to BANNER and his colleagus6), although the toxin of the species of Epinephelus, Gymnothorax, Caranx, and Sphyraena can be extracted exactly in the same way as that of L. bohar, the toxin of Ctenochaetus striatus is not removed by extraction with ether.
The same author reported that barracuda may carry a toxin of different pharmacological action than that causing the usual ciguatera. These findings strongly suggest that ciguatera comprises several different types of poisoning.
In order to draw a conclusion, however, further chemical and pharmacological investigation of the toxin should be necessary .Acknowledgment
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